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RSM - a force for positive change
have a foothold and advantage, thus 
decreasing the likelihood that the in-
vention will be particularly valuable. It’s 
worth keeping in mind that innovation 
is also partly a social phenomenon, so 
a research team coming up with some-
thing far from its home turf may find 
it hard to sell the product. Monsanto 
probably has the expertise to make a 
perfectly good shampoo, but would the 
market buy it?
Many scholars have argued that the 
most successfully innovative firms are 
those that know how to balance explo-
ration (looking for knowledge outside 
of the firm) with exploitation (devel-
oping new ideas by applying knowl-
edge you already have in a new way). 
However, this was mostly a feeling they 
had; nobody had been able to prove 
this empirically.
In our study, we used patent data 
to see if their intuition was correct. To 
measure the degree of exploration (ex-
ternal discovery outside their own do-
main), we used the number of external 
citations in the patent application as 
a rough proxy of reliance on external 
knowledge. To measure the degree of 
exploitation (internal discovery within 
their own company), we counted the 
number of times they cited their own 
edge mattered, but just how was not 
clear. On the one hand, inventions that 
draw on some new knowledge are like-
ly to be of higher quality than those 
that only recombine existing knowl-
edge. On the other hand, if a team 
uses too much external knowledge, it 
may not be taking full advantage of its 
own expertise. 
There is something to be said for 
“sticking to your knitting”. Firms are 
usually better at employing and trans-
forming the knowledge they already 
possess into appropriate and com-
petitive offerings. An invention that 
involves too much new knowledge 
won’t fully utilize a firm’s advantage 
and core competence, and is thus less 
likely to be competitive in the market. 
Firms that look too far afield will also 
have less understanding of how best 
to apply the new knowledge. This usu-
ally means that a firm will be entering 
an area where the other firms already 
To find out, we analysed more than 
36,000 patents applied for by semicon-
ductor firms between 1991 and 2001. 
We looked at patents that relied most-
ly on internal knowledge and patents 
that relied mostly on external knowl-
edge. At the same time, we also subdi-
vided the data between inventions by 
size of team and each member’s de-
gree of invention experience.
Although it might seem counter-in-
tuitive (after all, why should the source 
of knowledge used in the invention or 
the size of the team have any bearing 
on whether an idea is any good?), we 
found that the quality of the invention 
actually does tend to correlate with a 
number of factors, including the ori-
gin of the knowledge and the size of 
the team. 
Internal vs external
How much you should focus internal-
ly versus externally is one of the eter-
nal questions of management. For the 
most part, the conclusion has been 
that to thrive, companies need to be 
ambidextrous in this respect. 
When it comes to research and de-
velopment, however, this question of 
internal versus external focus has re-
mained unresolved. Management and 
innovation scholars have suspected for 
some time that the source of knowl-
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"...a research team coming up with 
something far from its home turf may 
find it hard to sell the product."
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inventions (in terms of forward cita-
tions) tended to have been developed 
by teams of moderate size (around 
four) with moderate experience. Why 
should this be? 
Our hypothesis is that larger teams, 
because they have more expertise in-
house, feel less need to search for 
answers beyond their own laborato-
ry. This saves them time in that they 
won’t over-explore, but the downside is 
that their inventiveness may suffer, as 
they may become somewhat myopic. 
Larger teams will have sufficient knowl-
edge at hand to come up with inven-
tions and solve technological problems 
without going outside the team. As a 
result, they are less likely to perceive 
the need to incorporate new knowl-
edge, even though mathematically 
they have more opportunities to ac-
cess new knowledge.
Organizational dynamics may play a 
role as well. Some scholars have found 
that larger teams tend to have more in-
terpersonal conflicts, which can inter-
fere the group’s ability to collaborate.  
Experience also appears to discour-
age exploration. The more prior pat-
ents the team had, the less external 
knowledge they tended to incorporate 
in their patent. Having multiple team 
members who know the same technol-
ogy also seems to reduce exploration. 
This too makes some intuitive sense: af-
ter all, why would you look somewhere 
else if you already felt you had the an-
swer? Experienced teams will turn first 
to their existing knowledge, while in-
experienced teams will hunt for knowl-
edge from external sources because 
they don’t really have an alternative. 
exploration versus exploitation is the 
composition of the development team. 
Some studies have found that the back-
ground of team members matters. 
For example, researchers have shown 
that teams with more diverse knowl-
edge fail less often and teams with 
more generalists tend to come up 
with more economically practical in-
ventions. However, before our study, 
no one had looked at how the size of 
the team or their level of experience 
might affect their propensity toward 
exploitation or exploration. 
We found that balance tended to be 
positive here too: the most successful 
inventions. Finally, to measure their 
level of innovativeness, we counted 
the number of times their patents were 
subsequently cited. 
Overall, we found that balanced 
patents – that is, patents with a mixed 
pedigree of internal and external 
sources – tended to be a little more in-
novative, judging by the fact that they 
are cited in subsequent patents 4.7 
per cent more often than the average 
patent application.  
Team composition
Another factor that scholars have 
thought might affect the degree of 
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The Goldilocks effect
Although an invention might seem like 
something that happens at random, 
the truth is more complicated. Larger 
teams tend to generate inventions with 
more internal knowledge, while small-
er teams tend to create inventions with 
more external knowledge. Our study 
suggests that the best inventions don’t 
rely entirely on either internal knowl-
edge or external knowledge, but a “just 
right” combination somewhere in the 
middle. Team composition too tends 
toward this same result. This suggests 
that the most effective inventing teams 
include neither too many people nor 
people with too much experience. 
Another practical conclusion that 
practitioners should draw from our 
study is that separating exploration 
and exploitation in different develop-
ment teams or different locations won’t 
promote more creativity. In fact, our 
analysis suggests that if Firm A files for 
one patent that is 100 per cent from 
internal knowledge and another that’s 
100 per cent from external knowledge, 
while Firm B has two patents that were 
the result of a balance of internal and 
external knowledge, Firm B will be 
ahead of the game. 
Finally, our research suggests that 
experience and size are both mixed 
blessings on a research team. Large 
teams with a lot of experience are 
more likely to come up with inventions 
based on their existing knowledge and 
miss important developments by pay-
ing too much attention to what they al-
ready know. Mark Twain’s quip that “All 
you need in this life is ignorance and 
confidence, and then success is sure,” 
may not be quite right, but it does turn 
out to have a grain of truth. 
This article draws its inspiration from 
the paper Balancing exploration and 
exploitation in inventions: Quality of 
inventions and team composition, writ-
ten by Pengfei Wang, Vareska van de 
Vrande, and Justin J.P. Jansen, and pub-
lished in Research Policy Volume 46, 
Issue 10, December 2017, Pages 1836-
1850. DOI: https://doi.org/10.1016/j. 
respol.2017.09.002
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"...separating exploration and exploitation 
in different development teams or different 
locations won’t promote more creativity."
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